A3bIKKM AnNsa mateMaTUKoB

Mamemamuky MOXHO cHumamb CUHOHUMOM CJ108a
npozpammupoeaHue, romomy 4Ymo, co3daeasi 106yt npozpammy,
CHay4aJia ee HY)XHO nepeeodumsb Ha s13bIK MameMamuKu, Momom
mosibKo Ha onpedenéHHbIl sI3bIK Npo2pamMmuposaHusi. He 3Hast
MamemMamuky u ¢pu3suky, cepbé3Hble npoapamMmbi MPOCmMo
Heeo3MOHO cOeslamb.

— U3 uHmepHem-gopyma

HocmoliHo ydueneHuro, noYeMy cmoJsib MHo2ue U3 Hac, Usy4us
omepamumernbHblie CMPYKMypbi murnoe mpadulyUOHHbIX 13bIKOG
npoz2pamMMupo8aHUsi C MOMOWbIO U3SUWHO20 UHCMPYMEeHMapusl,
paspabomaHHo20 [.CKommom, naccueHo COXpaHsirom eepHOCMb
3amuM cmpyKmypam eéMecmo mozao, Ymobbl 3Hep2U4YHO UCKamb HO8ble
cmpyKkmypsbl.

— Ox.Bbakyc

Pa3mpliienus o Tom, moueMy BakHa MaTeMaTHKa JJIsl IPOrPaMMUPOBAHUS ...
Jlormueckoe MbllUIEHNE, a0CTPAKIUM . ...

B marematuke 1Ba ¢pyHIaMEHTAIBHBIX MIOHSATHS: MHOYKECTBO M (DYHKITHSL.
Bo Bcex s3pikax nporpamMmupoBaHus ecTb (QyHkuuu. Hampumep, dyHkuus,

BBIUMCISIIOIIAST ~ 3HAYCHUsSI  KBAJAPAaTHYHOTO  TpEéxwieHa  Diliepa, 3alHChIBACTCS — TaK:
f(x)=x*x+x+41. Ha I[1aCckase HaI0 HaNucarh:

function f(x:integer): integer;
begin

f = x*x + x + 41
end;

3/1ech BO3HUKAET BOMPOC, a 3a4eM TaKHe CIIO)KHOCTH (OTHOCHTEIhHO, KOHeuHO)? He
ObIO OBl JOCTATOYHO B TMporpamMme OOOWTHCH OmHON cTpokoi «f(X)=X*X+X+41» mms
onpenenenust GpyHkun? M, neldcTBUTENHHO, Takue s3BIKM €CTh. Jlake B OAHOM W3 TIEPBBIX
sa3p1k0B @OPTPAH Takas cTpoka ompezensia onepamop-ghyHkyuio, KoTopasi pa3Melaigach B
Hayayie nporpaMmsl. [lapameTp «X» ABIIIICA BELIECTBEHHON MEPEMEHHOM, TaK KaK JeMCTBOBAJIO
MPaBUJIO YMOJNYAHUS Ui OMpENeleHHs THUIa MEePeMEeHHON Mo mepBoi OykBe mmeHu. Ecim
HaIMCcaTh «N» BMECTO «X», TO OblIa OBl (DYHKITUS OT 1I€JI0N IEPEMEHHOM.

Btopoii Bompoc cBsf3aH MMEHHO ¢ THMaMH. B s3bIKax cO cTporod THUMHM3alue (B TOM
yucie u B Ilackane) sl mpUBENEHHOTO MpUMeEpa MPUXOAUTCS NHUCATh APYTyH (QYHKIHIO C
JpYrUM HMMEHEM, €CJIM Mbl XOTHM JelaTh BBIYUCICHHS, HANpPUMEp, C BEIIECTBEHHBIMU
3HAYCHUSIMH.

W, naxoHnen, camblif BaxkHbIi Bonpoc. JIro6as mu ¢pynkuus (B Tom xe [lackane) sBisercs
(GyHKIHEH B MaTeMaTH4IecKoM Tutane? PaccMoTpuM cirenyromuii (hparMeHT

yl:= £f1(1); y2:= £1(1);
writeln(yl,y2);

[TosryanM i MBI ofWHAKOBBIE 3HadeHWsA? OTBeT: He o0s3aTenbHO. Hampumep, s
GyHKIMY, 32IaHHOM CIeAYIOIINM 00pa3oM, 3HaueHue Y2 okaxercs Ha 1 Gombine, gyem y1:

function fl(x:integer): integer;

begin
a := atl; {rnobanbHasa nepemMeHHad}
fl = X + a

end;



Hcnonb3oBanue B Teie (DYHKIMH TJI00ATBHBIX MEPEMEHHBIX JaeT TaK Ha3bIBaeMbIi
nobounwiii d¢pexm. Takor 3pheKT BO MHOTHX CITydasiX HEXKeJaTeJIeH, X0Ts Obl TOTOMY, UYTO HE
MO3BOJISIET TIPOCTO TaK MEPEHECTH KO (DYHKIIUU U3 OJTHOU MPOTPAMMEI B IPYTYIO.

B mekoropeix s3bikax (Ama, OOepoH) (YHKIMH Ha3BIBAIOT  MPOIEAYpaMH,
BO3BpAIIAOIIMMHU 3HAYCHUS C 3aMeHOU KiroueBoro cioBa «function» ma «procedure», B Ane
ectb (yukmuu (function), HoO KOMIHIATOP MPOBEPSIET OTCYTCTBHE MOOOYHBIX 3(h(HEKTOB.

Coznarens @oprpana, [x.bakyc, B cBoeil ThIOpUHTOBCKOM Jiekiuu 1977 roga roBopui
CylecTByeT M IENbId KJIACC SI3BIKOB, HA3bIBAEMBIX (PYHKIIMOHAIBHBIMU, B KOTOPBIX (YHKIIUU
UTPAIOT CYIIECTBEHHYIO poiib. [y ogHoro u3 Hux, sizbika Haskell, mpoBenem HeGobmION
IKCKYpC.

Ha crpanunie www.haskell.org/hugs/pages/downloading.htm ckauaiite ¢aitn WinHugs-
Sep2006.exe u ycranoBute cuctemy. Cosmaiite daiin func.hs co crpokoit «f(X)=X*X+X+41».
3anyctute Winhugs.exe u otkpoiite co3nannsbiii daitn. Cucrema HaMIIET, YTO OHA 3arpy3uiia u
OTTpaHcIHMpoBaia (hail, U BELIACT MPUTIIANICHHE ISl BBOJA KOMAH/I WIIA BbI30Ba (DYHKIIHN:

Hugs> :load "D:\\...\\func.hs"
Main>

Tenepr Bbl MOXETe BBOAUTH apU(METHUSCKHE BBIPDAKEHUS, U CHCTeMa OyneT paboraTh
Kak KaJbKyysatop. Bei3oB onmcannoit B daiiie dynkuuu: «f(0)» wmm «f O», T.e. ckoOku He
HYXHbI! He Hy)XHBI OHU U B ONpe/ieieHHH (QYHKITHH.

B (yHKIum He yKas3pIBarOTCS TUITBI apryMEHTOB U pe3ynbraTa. OHA MOXKET MPUMEHSTHCS
K JJF0OBIM THIIaM, JUIsl KOTOPBIX ONpE/AEICHBI B JAHHOM Cllydae onepanuu «*» u «+». Jlaxe ecnu
BBECTH, HalpUMep, TUN JAJS NPEACTABICHUS MATpPUL, W ONPEICIUTh IS HUX YMHOXKEHUE U
cnoxenue, To Gpynkuus f Oymer mpumeHnMa u i HuX. B cucteme ects mMoayns Ratio mms
pabotsl ¢ qpobsimu. Pazmectute B mepBoii cTpoke (aiina onepatop import Ratio u neperpysure
byukimo (komanaa «reloady» win myHkr meno). Ternepb QyHKIHS TPUMEHUMA IS TPOOHBIX
3HAYCHUN:

Main> £ 1%3
43 % 3

YroObl MOJIy4yUTh 3HAUEHUH Cpa3y AJIs HECKOJIbKUX 3HAaYEHUH, HaIpUMep Ul BCEX YUCEN
ot 0 1o 10, BbI3bIBaETCS PyHKIMS Map:

Main> map £ [0..10]
(41,43,47,53,61,71,83,97,113,131,151]

[lepBbiii aprymeHT — 3TO0 MM Hamed (yHKIUH, BTOPOW 3a/laeT AMANa3oH HW3MEHEHHUS
yucen. OOpaTuTe BHUMaHUE, YTO B CIIUCKE PE3yJIbTaTOB BCE YKCIIA IPOCTHIE.

Bac mpusATHO YAMBHT, YTO IIeTbIe YHWCIIa HEOTPAHWYCHHOW pa3MEepHOCTH. MOXKHO
nocuutath 21000 u maxxe 21000000 (B mocaearem uucie 301030 udp!).

[Mousitue dynkuuu — ocaoBHoe B Haskell. 1 kpome Hero mpaktudeckn Huuero uetr. Her
omepamuii. 3amuchk X*X ecTh Apyras ¢opma oT BeI3oBa pyHKmmU (*), T.e. pynkumo f MoxHO
OTIPENIeTUTh TaK:

fx = (+) ((+) ((*) x x) x) 41

A mo0yro (QYHKIMIO OT JBYX IMEPEMEHHBIX MOXKHO HCIOIb30BaTh Kak OMNEPALHIO.
Hanpumep, mycts ectb ¢pyHkIMs nod — HauboIbIINUKA 00K nenauTens. Toraa ee BEI30B MOXKHO
3anMcarh Tak:

K=n "nod  m

Het nepemennbix! EnnHCTBEHHBIE HMEHA, C KOTOPHIM MBI IMEEM JIEJI0 B TeJie (PyHKITHHA,
T0 (hopMasbHBIE TIapaMeTpbl. M HET Kak TaKOBOW MOCIEAOBATEIBHOCTH BbIUMCIEeHUU. Ecmum
BCTpEUaeTCcsl CTpokKa «X=1», TO 3TO HEe MepeMeHHas, U He KOHCTaHTa. JTo (yHKuus Oe3
[IapaMeTPOB, NMEIOIIAs TOCTOSHHOE 3HAYCHHUE.


http://www.haskell.org/hugs/pages/downloading.htm

Het uukioB! Ho kak >xe 3anmucarh QyHKIHIO BBIYHCICHUS (aKTOpUaIa UIU TOTO XKE U
HO/I? Ucnionb3ys pexypcuro (GyHKIMS BBI3BIBACT cama ce0s):

fact n = if n==1 then 1 else n*(fact (n-1))

wiu eine npoiie 6e3 if:
factl 1 =1
factl n = n*(fact (n-1))
Oyukius Beruuciaenuss HOJ:
nodnm|n==m=n
nod nm|n>m =nod (n-m) m
nod nm|n<m =nod n (m-n)

B nocnennux npuMepax QpyHKIMS 3a1aeTCs HECKOIBKUMU «ypaBHeHUsIMI». [Ipu nepBom
BBI30BE U TOCJEIYIONIUX PEKYPCHUBHBIX BBI30BaX MJIsS HMCIIOJHEHUS BBIOMPAETCS MOIXOSINEe
ypaBHEHUE, HAUMHAs C IIEPBOTO.

B s3bIKe 1B€ CTPYKTYpbI JAHHBIX: CIIUCOK U KOpTexk. CIUCOK 3aKI0YaeTCs B KBaJpaTHbIE
CKOOKH ¥ COCTOUT W3 3HAUCHHI OJTHOTO THIIA, KOPTEK — B KPYIIIBIX CKOOKAX M 3HAYECHUS MOTYT
6I)ITB pa3HI)IX THUIIOB. CHI/ICOK 3a0acTCsA HpOCTI)IM Hepe'—II/ICJ'ICHI/IeM, YKaSaHI/ICM FpaHI/IH nimn C
MIOMOIIIBI0 KOHCTPYKTOpa. [IpuMep KOHCTPYKTOpA, 3aal0IIer0 MHOXECTBO YHCEIN, JCISIIUXCS
Ha 3:

[k | k <= [1..10], mod k 3 == 0]

HJ'ISI MaT€MaTHKa 5Ta 3alliMCh JOJIDKHaA OBITH 3HAKOMA: TaK OIPCACIIAIOTCA ITOAMHOXKCCTBA
9JICMCHTOB C OIIPCACIICHHBIMU CBOMCTBAMM:

S: = {k | ke S, modsk = 0}
OHpeI[eJ'II/IM Q)YHKHI/IIO, BO3Bpalarouiyro Cliuicok ,Z[eJIHTeJIeﬁ oeJIoro yuciia.
delims n = [k | k <= [1..n], mod n k == 0]

A Ternepb MOXHO ONpPEeAETUTh (PYHKIUIO, TPOBEPSIOUIYIO SBISETCA JU YHUCIO MPOCTHIM
(umcio, messimieecst TOJIBKO Ha 1 U caMo YuCIIo):

ifPrime n = delims n == [1,n]

Bepuémcs k npuMepy QpyHKIIUHM, C KOTOPOH MbI Hadainu. Yem MHTepeceH KBaJpaTHUHBINA
Tpéxwien Diepa? Bosbmem mepBbie 40 3HadeHwWi (yHKIUU s aprymenta ot 0 g0 39 u
IIPOBEPUM CKOJIBKO CPEIU ITUX 3HAYEHUM MPOCTBIX YUCEII:

length (filter isPrime (map £ [0..39]))
[Tomy4rm, 4T0 Bce OHM TPOCThIe! A ecii B3sITh OOJBIINI OTPE30K?

IIpocTble umcia AaBHO HMHTEPECYIOT MaTeMaTukoB. OHM NBITANNUCh HaWTH (opmyiy,
HanpuMep, B BUIE MHOIOWIEHA C LEJIBIMU KO3PPUIMEHTAMU OT OJHOW MEPEMEHHOM, KOTOPbII
naBasl Obl BCE MPOCThIE YHUCIA MPHU TOACTAHOBKE IeNbIX yHced. KBaapaTuuHblil TpEXusieH
DOilinepa — oJlHa W3 TAaKUX MONBITOK. OKa3ajloch, YTO TAKUX MHOTOWIEHOB HE CYIIECTBYET.
WHTepeceH Bompoc, a MOXKET JIU MHOTOWIEH J1aBaTh OECKOHEYHO MHOTO MPOCTHIX uucen. OTBera
MOKa HeT.

Ho O6su10 AOKa3aHO, 4YTO CYHICCTBYCT MHOI'OWICH C HCCKOJIbKUMHU IICPEMCHHLIMU,
IMMOJIOKHUTECJIBHBIC 3HAUCHUA KOTOPOro MAgarT BCE IPOCTBIC YHCIIA (eCTB IpuMEp TaKoro
MHOTOYJICHA IIATOU CTEeNeHHU ¢ 26-10 MNEPCMCHHBIMHU — 20e-mo ObLIo 6 KGCZHI’I’I(?, nokKa He Hameﬂ)

[IpocTeie yucima naroT MUy W JUIS mporpaMMucToB. OJHA W3 TaKUX 3aJa4d — 3a7ada
HAaXOX/ICHHs TPOCThIX uncea Mepcenna (uucia Buaa 2"-1). C HUMH CBsA3aHBI U COBEPIICHHbIC
yucaa. Yucno COBEPIIEHHOE, €CIIM OHO PABHO CyYMME€ CBOMX JAenuTenedl. B npeBHOCTH 3HAIM
tonbko 2 uucna: 6 u 28. [lorom EBxmun wamen 2 cnenyromux: 496 u 8§128. B XVI-Beke



Karanpau namen eme 2 uncna, B 1972 Diinep namen 8-e uncno Mepcenna 2147243647. U
O6omee wuepes 100 neTr pycckuid CBAIICHHUK Hamen 19-3HauHOe 4YHCIO 0€3 BCIKHX
BBIYUCITUTENbHBIX TpuOOpoB! [IpopeiB Havasncs B 1952-M roay ¢ mosiBjIeHHEM KOMIbIOTEpoB. B
1996 romy ObuT co3man mpoekT http://www.mersenne.org/ auis HaXOXICHHS YHCEll, B KOTOPOM
Y4aCTBYIOT COTHH ThICSY 4eNIOBEK. KaK/Iblii KETAIOMMNA MOKET NOAKIIOUUTHCA K CETH MPOEKTa
U HayaTh NpOBEpKy mpoctoTsl umcen. Opranmsanus Electronic Frontier Foundation yupenuna
NpeMHUH 3a HaxoxjacHus ducen MepcenHa ¢ 1 muH. mudp, ¢ 10 mua. mudp u t.4. [lepByro
npemuto 50000$ nomyumn unmuen H.XamxparBana B 2000 roxy. Creayromas npemus ObLia
nonmyueHa B 2008 romy 3a uwmcmo, comepxkamiee 11185272 uudpel, KOIIEKTHBOM U3
Kamudopuuiickoro yausepcuteta. [locnennee 48-¢ uucno uz 17425170 mudp Obu10 HalieHO B
2013 roay. Kto naiiner uucino ¢ 6onee uem 100 mitH. 3HakoB, noxy4aut 1500009$.

B sa3eixe Haskell Bcero 24 ximroueBbix CJIOBA, U3 KOTOPLIX ITOJIOBHMHA U3BCCTHA 110 A3bIKAM
Cu u Ilackanb:

as, case, class, default, do, else, if, in, import, then, of, type,

_, data, deriving, infix, infixl, infixr, instance let, module, newtype, qualified, where

1. Jlexuyu naypearoB ipemun Trropurra: [lep. ¢ anrn/Ilon pen. P. Dmerxépera. — M. : Mup, 1994..
—560c. : m.

Heobpabomannoe dononnenue ...
http://ega-math.narod.ru/Quant/Primes.htm#note9txt

http://ega-math.narod.ru/Quant/Primes.htm

Pan  wusBectHbix aBTopoB[11][12] BBIZENSIOT B 0COOYIO KATETOPUIO  (SI3BIKH,
HacJleJOBaHHbIE OT MaTeMaTHKW» (aHri. mathematically-derived languages). Anan Kbit takxke
OTJENSAeT A3BIKH, SBIISIOLIMECS «CTHJIEM BO MIOTW» (crystalization of style) oT mpoumx sI3bIKOB,
SBJISTFOIITUXCS «CKJICMBAaHUEM BO3MOXKHOCTE» (agglutination of features)[13].

OTO S3BIKM, CEMAaHTHKA KOTOPBIX SBJISIETCS HENOCPEICTBEHHBIM BOILJIOIICHUEM HEKOM
MaTeMaTHYECKOW MOJIEIH, HE3HAYUTEIBHO aJalTHPOBAHHOM (0€3 HapyIIeHNs EJIOCTHOCTH) ISt
TOT0, YTOOBI OBITH 0OJIE€ MPAKTUYHBIM SI3BIKOM JUIsl pa3paboTKU peanbHBIX mporpamm. JIuimib
HEKOTOPBIE SI3BIKK TOTAJAIOT IO/ ATy KAaTETOPHI0, OOJBIIUHCTBO SI3BIKOB MPOCKTHPYIOTCS
IPUOPUTETHO HCXOJs M3 BO3MOXKHOCTH S(P(PEKTUBHOM TPAHCISALMU B MalMHy ThlOpHHTra, u
UMEIOT JIMIIb HEKOEe IIOJIMHOKECTBO B CBOEM COCTaBe, BOIUIOMIAIONIEE Ty WJIH HWHYIO
MaTeMaTHUYECKyI0 MOJIeNIb — OT apu(METHKH A0 CPeJCTB mapamienusMa (Hampumep, Occam-
?[en] — sto Occam, 10MOTHEHHBIN HAOOPOM KOHCTPYKIIMH, BOILUTOIIAIOIINX \PI-HCUUCIICHHE)..

[Ipumepbl  MaTeMaTHMYeCKH  OOOCHOBAHHBIX  SI3bIKOB M BOIUIOIIAEMBIX  HUMH
MaTE€MaTHYECKUX MOJENEH:

SA3pIKk OCHOBHI ABTOPBI, BpeMsI CO3aHNUs, XapaKTePUCTHKA
Agda MHTyUMIIMOHUCTCKAs TEOPUS
tunoB Maprus-JIépa
APL u ero OpHUTHHAJIbHAsK CEMAHTHKA, HE Ken Iverson, Harvard University, 1957-1960
notomkH (J, K) HMMCEIOIAsl Ha3BaHMs, BOILIOMIAIOIIAS
HOTauuo AliBepcoHa At APL was originally intended not as a programming
HCYHUCIIEHUS] MACCHUBOB (4acTo language but as a notation for the concise expression
BCTpEUaeTCsl TEPMHH «array of mathematical algorithms. It went unnamed and
languages») unimplemented for many years. Finally a subset
APL\360 was implemented in 1964. APL is an
interactive array-oriented language with many



http://www.mersenne.org/
http://ega-math.narod.ru/Quant/Primes.htm#note9txt
http://ega-math.narod.ru/Quant/Primes.htm
https://ru.wikipedia.org/wiki/Agda
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D1%83%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%81%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%82%D0%B8%D0%BF%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D1%83%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%B8%D1%81%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%82%D0%B8%D0%BF%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%82%D0%B8%D0%BD-%D0%9B%D1%91%D1%84,_%D0%9F%D0%B5%D1%80
https://ru.wikipedia.org/wiki/APL_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/J_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/K_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%90%D0%B9%D0%B2%D0%B5%D1%80%D1%81%D0%BE%D0%BD,_%D0%9A%D0%B5%D0%BD%D0%BD%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B8%D0%B2_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)

innovative features, written using a non-standard
character set. It is dynamically typed with dynamic
scope. All operations are either dyadic infix or
monadic prefix, and all expressions are evaluated
from right to left. The only control structure is
branch. APL introduced several functional forms but
is not purely functional.

Coq HUCYUCIICHUC UHAYKTUBHBIX
KOHCTPYKLIUH
Erlang HCUUCIICHUE
Mpo1IeCCOB (MePBOHAYAIBHO B
(bopMe MOJECJIN aKTOPOB, IMO3KE TAKIKE
TOCTPOCHO 000CHOBaHUE HA TT-
HCYHCIICHUH)
Forth CTeKOBas MalluHa 1 KoHkarenatusHbii | Charles H. Moore, 1960's
SI3BIK TIPOTPAMMHUPOBAHHUS An interactive extensible language using postfix
syntax and a data stack. A program is a set of
functions ("words™) which are compiled by an outer
interpreter into bytecodes. FORTH is small and
efficient, but programs can be difficult to read. It was
used first to guide the telescope at NRAO, Kitt Peak.
Haskell TEOpHs KATeropuid (BKITFOUas
«JIEKapTOBO 3aMKHYTYIO KATETOPHIO»,
BOILIOMIAONIY IO J'IHM6)Z[3-I/IC‘II/ICIICHI/IC;
KaTeTropuro MOHaJ AJIst
MOJIETIMPOBaHUS ITOOOYHBIX 3P PEKTOB;
pacoimpeHrue CUCTEMbI THIIOB XI/IHI[J'H/I-
MunHepa; cucteMy pojgoB U Jp.)
Joy KOMIIO3HIIUS Manfred von Thun, La Trobe University, 1994
¢byHKIMiA 1 roMmoMopdusm (nHade A purely functional language with postfix syntax.
TroBOpA, YHCTHIA KOHKaTCHATHBHBIN
S3BIK [IPOTPAMMHUPOBAHUSA, U, KaK
CJIE/ICTBHE, YUCTHIN (DYHKIIMOHATIBHBIN)
Lisp nsiM6ia-ucuncienue Yépua (B Tom John McCarthy et al, MIT, late 50's
YHCJIE SI3BIK S-BBIPAKEHUH, A symbolic functional recursive language based on
BOILIOIIAONIMIA HOTAIMIO rap Yépua) lambda-calculus, used especially for Al and
symbolic mathematics. Many dialects. Atoms and
lists. Dynamic scope. Both programs and data are
represented as list structure
Scheme «00IaropoXKeHHHBI» TuanekT Jlucma Guy L. Steele & G. J. Sussman, 1975
(cunbHeEe TUIM3UPOBAHHBIH, B A LISP dialect, small and uniform, with clean
OoubIIEH CTENEHHTOMO3HAKOBBIHL, semantics. Scheme is applicative-order and lexically
orpaHu4MBaroIMiics ruruenndeckumu | scoped, and treats both functions and continuations
MaKpOOIPEICICHUIMH U as first-class objects.
COOJTIO/IAIOIIUIT YHUCITOBYIO DAIIIHIO),
JIOTIOTHEHHBIN
HOTAIMEH MPOJIOIDKCHN)
ML TUNM3UpOBaHHOE MO aa-ucuncinenne, | Meta Language
TO €CThb JAMOJa-UCUHCIIEHHE, R. Milner et al, 1973
JIOTIOJIHEHHOE CHCTEMOM THUIIOB A strict higher-order functional language with
Xunma-Muaaepa statically-checked polymorphic types, garbage
collection and a formal semantics. It started out as
the metalanguage for the Edinburgh LCF proof
assistant. (LCF="Logic for Computable Functions")
Prolog UCUHCIICHUE NPEINKATOB PROgrammation en LOGique

Alain Colmerauer and Phillipe Roussel, University
of Aix-Marseille, 1971. First implemented 1972 in
ALGOL-W.
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https://ru.wikipedia.org/w/index.php?title=%D0%A1%D1%82%D0%B5%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0&action=edit&redlink=1
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BA%D0%B0%D1%82%D0%B5%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/Haskell
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BA%D0%B0%D1%82%D0%B5%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BA%D0%B0%D1%82%D0%B5%D0%BD%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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https://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F_%D0%A7%D1%91%D1%80%D1%87%D0%B0&action=edit&redlink=1
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https://en.wikipedia.org/wiki/Homoiconicity
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https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D1%80%D0%B5%D0%B4%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D0%B2

Prolog was designed originally for natural-language
processing. It uses LUSH (or SLD) resolution
theorem proving based on the unification algorithm.
There are no user-defined functions, and no control
structure other than the built-in depth-first search
with backtracking. Early collaboration between
Marseille and R. Kowalski at the University of
Edinburgh continued until about 1975.
Programming in Prolog" William F. Clocksin & C.
S. Mellish, Springer-Verlag, 1985.

Mercury HUCYUCJICHUC TPECANKATOB,
JOIIOJIHECHHOC CUCTEMOM TUIIOB
Xunam-Munsepa
Smalltalk TEOPHsT MHOXKECTB (C Software Concepts Group, Xerox PARC, led by Alan
COOJIIOIEHIEM YHCIIOBOM OAIllHH) Kay, early 70's
Smalltalk took the concepts of class and message
from SIMULA 67 and made them all-pervasive, the
quintessential object-oriented language. Innovations
included the graphical user interface: bitmap display,
windowing system and use of mouse.
SQL HUCUYHCJICHUE
KOpTexel (BapHaHT pelILHOHHOTO
HUCYUCJICHUSA, B CBOIO OYEPCIb
OCHOBAHHOI'O Ha UCYUCJICHHUHU
MPECAUKATOB IICPBOT'O MMOPAIKA
SGML u ero HOTALUs IepeBbEB (BaXKHBIH
IIOTOMKH cityyaii rpados)
(HTML, XML)
Unlambda KOMOHHATOpPHAsI JTOTUKa David Madore

"Your functional programming language nightmares
come true." A bizarre functional language. An
implementation of the lambda-calculus without the
lambda operation, relying entirely on the K and S
combinators. No variables, data structures, loops or
conditionals.

MHorue s13bIKu

PeryssipHble BeIpaXKeHHUs

Pedan

OpUTHHAJIbHAS ceMaHTHUKa TypunHa,
HocsIas Ha3BaHue «Pean-mawiunvly
unu «Pegan-aemomamay, Co3gaHHAs
Ha OCHOBE HOPMAJIbHOT'O

anroputMa MapkoBa, BOILIOIIAIOLIAS
KOMITO3ULIMIO TEOPUHU aBTOMATOB,
CONOCTaBJICHHUS C

00pa3IoM U MepenrCEIBAaHUS TEPMOB

Recursive Functions Algorithmic Language
V. Turchin, Moscow, about 1972

Maremariyeckast JIOruka

KomOnHaroprka
Teopust rpadoB

Teopust anropuTmMoB
Teopust aBTOMATOB

Teopust MHOXKECTB

Teopust hopMATBEHBIX TPAMMATHK

Bynesa anrebpa

Jlornueckoe nmporpamMmMupoBaHye
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BB%D0%BE%D0%B3%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B5_%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D1%87%D0%B8%D0%BD,_%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD_%D0%A4%D1%91%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%B2,_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9_%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2%D0%B8%D1%87_(%D0%BC%D0%BB%D0%B0%D0%B4%D1%88%D0%B8%D0%B9)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D1%86%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D1%86%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BF%D0%B8%D1%81%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

OYHKIMOHATIEHOE MPOrPaMMUPOBAHKE
?-mcuncnenne

Teopwst HCKYCCTBEHHOTO MHTEILIEKTA

https://ru.wikipedia.org/wiki/SI3pIki_miporpaMmMHUpoBaHs



https://ru.wikipedia.org/wiki/Языки_программирования

